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Abstract Deciding to test for HIV is necessary for
receiving HIV treatment and care among those who are
HIV-positive. This article presents a systematic review of
quantitative studies on relationships between psychological
(cognitive and affective) variables and HIV testing. Sixty
two studies were included (fifty six cross sectional). Most
measured lifetime testing. HIV knowledge, risk perception
and stigma were the most commonly measured psycho-
logical variables. Meta-analysis was carried out on the
relationships between HIV knowledge and testing, and
HIV risk perception and testing. Both relationships were
positive and significant, representing small effects (HIV
knowledge, d = 0.22, 95 % CI 0.14–0.31, p\ 0.001; HIV
risk perception, OR 1.47, 95 % CI 1.26–1.67, p\ 0.001).
Other variables with a majority of studies showing a rela-
tionship with HIV testing included: perceived testing
benefits, testing fear, perceived behavioural control/self-
efficacy, knowledge of testing sites, prejudiced attitudes
towards people living with HIV, and knowing someone
with HIV. Research and practice implications are outlined.
Keywords HIV  Testing  Psychosocial  Psychological 
Systematic review
Introduction
HIV testing is a prerequisite for receiving HIV treatment
and care among those who are HIV-positive. Early diag-
nosis and access to treatment is associated with a reduced
likelihood of onward transmission [1], better response to
antiretroviral treatment (ART), and reduced mortality and
morbidity [2]. However, many people living with HIV are
unaware of their status. The World Health Organisation
(WHO) estimates that less than half of those infected with
HIV have been diagnosed [3]. The growing availability of
ART reinforces the need to scale up testing interventions.
To develop interventions that are effective in increasing
uptake, it is crucial to study the factors that may influence
the decision to test [4].
Current WHO recommendations state that all HIV
testing should be informed, voluntary and confidential [5].
Historically, voluntary counselling and testing (VCT) has
been the dominant model, with individuals actively seeking
an HIV test from a healthcare or community facility [6].
Client or self-initiated testing has been the main focus of
increasing access initiatives, including through the use of
mobile VCT centres [7] and home-based counselling and
testing [8], which address testing barriers such as travel
costs and confidentiality concerns [9].
Greater provider-initiated, routine, testing was recom-
mended by the WHO in 2007 as an additional strategy to
increase testing uptake [10]. This involves healthcare
providers offering HIV testing to individuals attending
facilities as a standard component of medical care (e.g.,
antenatal care), with the individual actively ‘opting out’ if
they do not want to be tested [10]. However, while it is
recommended that testing be routinely offered to groups
with specific risk factors (e.g., in sexual health clinics in all
contexts), it is not cost-effective to offer testing to all
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individuals presenting to health services unless in gener-
alised epidemic settings [10]. Indeed, the WHO recom-
mends a strategic mix of different models of testing
delivered by a range of providers, including lay providers
[5]. There remain, therefore, a significant proportion of the
HIV positive population whose diagnosis is still reliant on
uptake of VCT. Recent self-testing initiatives have further
highlighted the importance of individual psychological
factors related to HIV testing decision-making [11].
Social cognition models, including the Theory of Plan-
ned Behavior (TPB) [12] and the Health Belief Model
(HBM) [13], have highlighted the importance of individual
proximal determinants of health behaviour. Many of these
models, including the TPB, suggest that the likelihood of
performing a given behaviour is dependent on the strength
of intention to perform the behaviour, which, in turn, is
influenced by other psychological factors (such as beha-
vioural attitudes) [12]. For example, with reference to the
TPB, behavioural HIV testing attitudes might include
beliefs about the benefits of testing (e.g., ‘‘HIV testing
helps people to access medication if they are HIV-positive)
or the cons of testing (e.g., ‘‘HIV testing is not confiden-
tial’’). The relationship between psychological factors and
testing is potentially moderated by non-psychological fac-
tors, such as testing context (i.e., client vs. provider-initi-
ated), regional resource availability and the nature of the
population. For example, it may be that differing levels of
HIV risk perception between MSM and heterosexual
populations are important in explaining differences in HIV
testing uptake [14]. Researching demographic and struc-
tural associations with testing is necessary for targeting
interventions to appropriate populations [15, 16]. It is,
however, also crucial to understand psychological factors
that are associated with the decision to test or not to test for
HIV, as these factors are likely to mediate the relationships
between higher level factors (interpersonal and extraper-
sonal) and testing, are more proximal to testing decision-
making and are potentially modifiable. This review focuses
on associations between psychological factors and HIV
testing.
Previous reviews of psychological associations with
HIV testing have often focused on resource-rich contexts.
In one review [17], studies were limited to high-income
countries, with 34/50 (68 %) studies from the U.S.A. A
second review [18] only included studies conducted in
Europe. Grey literature (unpublished literature including
dissertations and conference abstracts) was omitted from
both of these reviews. A third recent review focused on
intrapersonal, interpersonal and extrapersonal barriers to
testing in Australia, Canada and the UK [19]. These
reviews are helpful in starting to understand psychological
factors that are associated with the decision to opt for or
against HIV testing, and they highlighted important issues
in relation to testing such as the fear of death and personal
risk perception [18]. It is not possible, however, to con-
clude that correlates of testing will be similar in resource
rich and resource limited contexts. For example, the nature
of the relationship between HIV risk perception and HIV
testing may be different in contexts where there are dif-
fering levels of accessibility to HIV care and treatment.
This review, therefore, has no regional restrictions. This
study also fills an important gap in the literature by con-
ducting meta-analyses of the statistical relationships
between psychological factors and HIV testing where there
are enough studies to support this approach. This has not
been conducted in other reviews [17, 18, 20]. Inclusion of
meta-analyses means that the magnitude of effects can be
evaluated [21]. In comparison with previous reviews [17–
19], this article focuses only on studies that assess the
quantitative relationships between psychological variables
and testing (rather than combining quantitative and quali-
tative findings) to facilitate assessment of the strength of
relationships with HIV testing. The main objective of this
review, therefore, is to critically analyse and synthesise
data from a comprehensive range of studies investigating
the quantitative relationship between psychological (cog-
nitive and affective) variables and HIV testing.
Method
Study Eligibility Criteria
This study followed PRISMA Statement guidelines [22] for
the reporting of systematic reviews. Studies were included
if they:
(1) Used a quantitative design;
(2) Included participants who had the capacity to make a
decision to test for HIV. Studies of populations
requiring parental/guardian consent to undergo an
HIV test (e.g. children under the age of 15 or with
profound learning disabilities), or for whom HIV
testing was mandatory (e.g. some state prisoners in
the U.S.A.) were excluded. The target population of
this review was therefore predominantly individuals
aged C15 years;
(3) Measured psychological variables. Studies that
focused explicitly only on psychological responses
to HIV testing (such as measuring mood directly
after testing) were excluded. ‘Psychological’ vari-
ables were more specifically defined as cognitive and
affective variables, relating to an individual’s inter-
nal state (e.g. feelings or beliefs); and
(4) Measured whether an HIV test was taken or not,
according to self-report or patient records. Because it
AIDS Behav (2016) 20:880–918 881
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was considered unlikely that most studies would
specify the mode of testing, for example, whether it
was client-initiated (where the focus of the decision
was whether to opt for or against testing), or
provider-initiated (where the decision was whether
to accept an offer or opt out of testing), all modes of
testing were included.
Sources of Information
Studies published in peer-reviewed journals were retrieved
from the electronic databases Pubmed/Medline, PsycINFO,
Web of Science and the Cochrane Library. In addition, the
search included papers from conference proceedings (In-
ternational AIDS conference, AIDS Impact, International
AIDS Society Conference), and the Networked Digital
Library of Theses and Dissertations (NDLTD). The search
was restricted to studies conducted since January 1, 1996.
This was due to biomedical advances in 1996, which led to
the uptake of effective antiretroviral regimens that have
greatly improved the health and life expectancy of people
with HIV/AIDS. Any studies using data collected before
this date were excluded.
Search Strategy
The searches were conducted using combinations of the
following terms: ‘HIV testing’, ‘psychological’, ‘psychoso-
cial’, ‘psychiatric’, ‘cognitive’, ‘affective’, ‘behavioural
(behavioral)’, ‘psychopathology’, ‘mood’, ‘beliefs’, ‘illness
perception’ and ‘illness representation’. ‘HIV testing’ was
searched for as a keyword in the title, whereas the psycho-
logical terms were searched for as keywords in the title or
abstract.
Data Collection
Following recommendations of PRISMA [22], the data
collection process had four stages (see Fig. 1). One
reviewer (KP) carried out the searches for the identification
of studies, using pre-specified search criteria. This was
completed on 1st October 2014. All duplications were
removed. Two reviewers (KP and one of two undergrad-
uate reviewers) independently screened the remaining titles
and abstracts for eligibility. Articles considered relevant by
either reviewer were retrieved in full text. The two
reviewers then independently assessed eligibility of the
retrieved articles. Exclusions were reported, with reasons
given. Any disagreements were resolved by a third
reviewer (ME or AW), to result in a final group of studies
for analysis.
Data Abstraction and Quality Assessment
The following details were extracted from the articles (by
KP, verified by ME): authors, date of publication, location,
design, nature of sample, age, gender, ethnicity, definition































After Full Text Screen
62 Articles Included
Fig. 1 Study Search Process
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context and measurement of testing behaviour, and nature
of relationship between psychological variables and test-
ing. Methodological quality was assessed, using criteria
adapted from Siegfried et al. [23]. Articles were assessed
on two dimensions of external validity (sample represen-
tativeness and response rate) and four dimensions of
internal validity (performance bias, detection bias, attrition
bias and selection bias/confounding) (see Table 1).
KP and one undergraduate reviewer assessed all articles
independently, before comparing ratings. Any disagree-
ments were resolved through discussion between KP and
the undergraduate reviewer. Ongoing disagreement was
resolved by ME or AW.
Statistical Analysis
Inter-rater reliability for study eligibility was assessed
using Cohen’s Kappa. Meta-analyses were conducted on
the associations between selected psychological variables
and HIV testing. A minimum of 15 studies measuring the
association between a specific variable and testing was
required for eligibility for meta-analysis, based on evidence
of bias with the use of meta-analysis with small numbers of
studies [24]. Effect sizes (either standardised mean differ-
ences [d] or odds ratios [OR]) were calculated for the
relationship with testing for each study sample. The use of
either d or OR in each meta-analysis was determined by
data provided by the majority of studies (e.g., the majority
of studies measuring HIV knowledge used d, hence the few
studies that that used OR were converted to d [25]). If any
data were missing, authors were contacted to supply the
information. R-3.1.2 (http://www.r-project.org/) was used
to conduct the meta-analyses and assess heterogeneity,
outliers and influence, and publication bias. Random
effects models were used as there could be no assumption
the samples were drawn from a homogenous population.
Further permutation tests were run due to the small number
of studies included in each meta-analysis [26]. Cochran’s
Q test (testing differences between study effect sizes) and
the I2 test [27] (measuring the extent of inconsistency
among study effect sizes) were used to test for hetero-
geneity between studies (with I2 values 25, 50 and 75 %
equivalent to low, moderate and high levels of inconsis-
tency [28]).
Publication bias was assessed using both Rosenberg’s
Fail-Safe N [29] and the trim and fill method [30].
Rosenberg’s Fail-Safe N estimates the number of non-
significant unpublished studies required to eliminate a
significant overall effect size. Fail-Safe numbers do not
take into account sample size or variance of the studies,
however. Therefore, the trim and fill method was also used.
This method tests and adjusts for funnel plot asymmetry
that may be caused by studies with small samples showing
small effects being less likely to be published than similar
sized studies showing larger effects.
Results
Study Characteristics
The search identified 62 studies eligible for inclusion (see
Fig. 1).
There was strong agreement between the reviewers on
eligibility (Cohen’s Kappa = 0.85, p\ 0.001). Thirty-six
articles were published between January 2010 and October
2014 [31–66], and 24 were published in 2000–2009 [67–
90]. Only two articles published prior to 2000 were
included [91, 92]. Twenty articles described research
conducted in sub-Saharan Africa [34, 36–38, 47–51, 54,
58, 59, 62, 64, 67, 76, 77, 81, 85, 90]. Another 21 were
conducted in North America [32, 35, 40, 42, 45, 55, 57, 61,
66, 68, 69, 71, 73, 74, 78, 80, 84, 86, 87, 91, 92], one in
South America [93], and four in the Caribbean [33, 82, 83,
89]. Nine were conducted in Asia [39, 43, 44, 46, 52, 63,
65, 79, 88], five in Europe [41, 53, 60, 70, 72], and one in
Table 1 Methodological quality assessment
External validity
Representativeness of sample • Was the sample representative of the target population (consecutive or random sample)
or were all of the population eligible?
Percentage of selected individuals
whom agreed to participate
• Were at least 80 % of those eligible to participate in all groups (where relevant) recruited?
Internal validity
Performance bias • Was there an objective method for measuring whether HIV testing took place? Was there
at least one non self- report measure, e.g. clinic records?
Detection bias • Were measures of psychological variables objective or of established reliability and validity?
Attrition bias • Were at least 80 % of those invited to participate in the study included in final analysis
(for intervention/cohort studies)?
Selection bias/control of possible
confounding variables
• Were possible confounding variables (a) measured (b) considered in the analysis?
AIDS Behav (2016) 20:880–918 883
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Australia [31]. One study [75] incorporated findings from
both sub-Saharan African and Asian regions.
The majority of studies (n = 56) were cross-sectional
(measuring both psychological factors and testing at the
same time point) [31–44, 46, 47, 49–53, 56, 57, 59–70, 72–
88, 90–92]. Forty-nine of the cross sectional studies asked
about historical HIV testing (e.g., any lifetime testing) [31,
34–44, 46, 49–53, 56, 57, 59–70, 72, 73, 75–80, 82–84, 86–
88, 90, 91], and seven measured whether testing was
undertaken at the time of study [32, 33, 47, 74, 81, 85, 92].
There were four prospective cohort studies [45, 55, 58, 71],
one case–control study [54], and one intervention study
[48].
Testing context (client or provider-initiated) was not
generally specified, with the exception of a few studies
which restricted the outcome variable to VCT [43, 54, 88,
91]. One study [62] provided data for several testing out-
comes, including client and provider-initiated testing.
Prospective studies gave more detail on testing context.
Two studies [58, 85] reported acceptance of antenatal
testing, and three [33, 47, 92] specified ‘voluntary’ testing
at the clinic or study site. A summary of the 62 selected
studies is presented in Table 2.
Participants
Across all studies, there were 339,227 participants. Sample
sizes were generally large (the largest sample size was
134,965 [38] ) and 28 studies had sample sizes of over
1,000 [36–39, 41, 44, 50, 51, 53, 56, 58, 60–62, 65, 68, 70,
71, 75, 78, 81–86, 90, 91]. Only one study [40] had a
sample size below 100. There was a diverse range of target
populations. Most studies had wide age ranges, with par-
ticipants aged 15–60 years. Exceptions included one study
that sampled high school students [70], seven that sampled
university students [57, 61, 80, 86, 87, 89, 92], and two
studies that sampled adults aged 50 and older [42, 91].
Other studies sampled populations at higher risk for HIV:
two studies sampled intravenous drugs users (IDU) [40,
78], five sampled sexually transmitted infection (STI)
clinic attendees [11, 52, 59, 67, 73, 74] sampled men who
have sex with men (MSM) [31, 41, 43, 45, 46, 49, 55, 60,
63, 64, 66], two sampled female sex workers (FSW) [44,
51], and one sampled male clients of FSW [79]. One study
sampled patients receiving care for tuberculosis [88], and
two sampled women attending antenatal care [58, 85]. One
study [78] included several high-risk groups in its analysis
(IDU, MSM, heterosexual individuals recruited from gay
bars, and STI clinic attendees). Two studies sampled
inmates of correctional facilities [33, 69]. Gender ratios
varied between studies, but there was an overall majority of
male participants (approximately 55 %).
Twenty-eight studies reported the ethnicity of partici-
pants [32, 35, 40, 44–47, 49, 53, 55, 57, 59, 61, 64–67, 71–
74, 77, 78, 80, 84, 86, 90, 92]. At least eight different
ethnic groups were represented (African American, Black
African, White, Asian/Pacific Islander, Hispanic, Han
Chinese, Non-Han Chinese and Native American).
Measurement of Testing Behaviour
Of the 56 cross-sectional studies, 49 (88 %) used self-re-
port measures to assess testing [31, 34–44, 46, 49–53, 56,
57, 59–70, 72, 73, 75–80, 82–84, 86–88, 90, 91], with
participants reporting whether they had tested for HIV. In
the majority of studies (n = 34) [34, 36, 37, 39, 44, 46, 50,
51, 53, 56, 57, 59, 61–65, 67, 68, 70, 72, 73, 75–78, 80, 82,
83, 86–88, 90, 91], participants were asked to specify
whether they had ‘ever’ been tested for HIV. Five studies
asked participants to specify whether they had tested in the
last 12 months or previously in their lifetimes [35, 41, 43,
49, 60]. Three studies asked participants if they had tested
in the last 12 months [42, 48, 69], and two asked partici-
pants if they had tested in the last 6 months [52, 79]. Two
studies asked participants if they had both been tested and
returned for results [38, 84]. Three studies measured fre-
quency of testing, either by summing the number of times
participants had tested [40] or categorising testing as either
‘routine/non-routine’ or annual [31, 66].
Twelve studies assessed testing behaviour either at the
time of study or during a specified follow-up period. In
general these relied on clinical records, such as blood
draws [32, 47, 81] or medical logs [33, 58, 74, 85], to
establish testing behaviour. Exceptions included three
prospective cohort studies [45, 55, 71] and one intervention
study [48], which used self-report measures to assess
whether participants had tested during follow-up, and one
cross sectional study, which measured self-reported testing
uptake at the time of the study [92].
Measurement of Psychological Factors
A number of studies used health behaviour theories to
direct the measurement psychological variables, most
commonly the Health Belief Model [32, 51, 80, 92]. There
was considerable variation in the type of psychological
variables measured across studies. These were grouped into
variables specifically related to testing (e.g. perceived
benefits and barriers to testing), HIV non-testing variables
(e.g., HIV-related stigma, and HIV-related knowledge),
sexual behaviour cognitions (e.g., peer sexual norms and
attitudes towards condom use), general psychological
variables (e.g., depression, self-esteem) and societal cog-
nitions (e.g., perceived social support, institutional mis-
trust, and homosexuality-related stigma). Perceived HIV
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risk was the most commonly measured variable, in 28
studies [33, 40, 42, 44, 46–48, 52–54, 56, 57, 62–64, 69,
73, 79, 81–86, 89, 91, 94, 95]. HIV-related knowledge was
measured in 25 studies [31, 33–35, 39, 42–44, 46, 48–50,
52, 56, 58, 61–63, 65, 67, 73, 77, 79, 83, 84]. Eighteen
studies measured HIV-related stigma [31, 33, 34, 36, 38,
40, 41, 50, 51, 59, 62, 67, 75–77, 87, 90, 96].
Relationships Between Psychological Variables
and Testing
Meta-analyses were carried out on the relationship between
HIV testing and the variables of HIV-related knowledge
and perceived risk of HIV, given the larger number of
studies measuring these variables where data was available
([15 studies). Findings will be discussed in relation to
individual psychological variables where these appeared in
two or more studies.
HIV Testing-Related Psychosocial Variables
Perceived Benefits of Testing/Pro-testing Attitudes The
majority of studies showed positive relationships between
perceived benefits of testing and testing behaviour. Of eight
studies, six found a significant positive relationship with
testing (previous testing or test acceptance on the same
day). These six studies sampled from varied populations,
two [31, 41] were conducted with MSM, two [92, 97] with
university students, one with prisoners [69] and one [77]
with residents of a peri-urban setting in South Africa. One
study [32] that found a non-significant relationship between
perceived benefits and testing measured test acceptance on
the same day (with women who had experienced intimate
partner violence). One study [51] found generally non-
significant relationships between perceived benefits and
testing, although men on worksites and low income women
tested less if they perceived testing to be useful in HIV-
negative individuals. Only two of these eight studies took
place in sub-Saharan Africa [51, 77].
Perceived Barriers to Testing/Cons of Testing Five of the
eight studies which measured perceived barriers to testing
found an association with testing in either univariate or
multivariate analysis (lower perceived barriers significantly
associated with previous testing) [31, 51, 57, 76, 80]. Five
of the eight studies took place in resource rich contexts [31,
32, 57, 80, 92]. Studies assessed a range of barriers
including uncertainty about confidentiality, fear of needles
and perceived difficulty in obtaining an HIV test.
Perceived Accessibility and Knowledge of Testing
Site ‘Knowledge of a testing site/services’ or perceived
accessibility of testing site was measured (using a single
item) in four studies [46, 52, 60, 76]. All four found highly
significant positive relationships with previous testing with
three of the four studies showing independent effects [46,
60, 76]. These studies took place in a variety of settings and
with different populations.
Perceived Behavioural Control/Self-efficacy Perceived
behavioural control in relation to testing includes both
internal and external control factors. Two studies [31, 43]
(both with MSM) measured perceived behavioural control
and found significant independent associations with pre-
vious testing. One study found a large independent effect of
the related construct of testing self-efficacy on testing [98].
Perceived Norms of Testing There were inconsistent
relationships between perceived testing norms and testing.
Four studies measured descriptive norms (beliefs about the
testing attitudes and behaviour of others). Two studies
found significant independent positive relationship between
descriptive norms and previous testing, using single items
[41, 59]. Two studies, however, failed to find relationships
between descriptive norms and testing [75, 92]. One study
[31] measured subjective/social norms (perceived social
pressure to test). They found, in an MSM sample, a sig-
nificant positive relationship between subjective norms
(belief that friends would endorse the participant’s decision
to test for HIV) and previous testing in univariate but not
multivariate analysis.
Fear of Testing Three studies [31, 77, 78] measured fear
of testing. All three found significant negative associations
with previous testing, although not in multivariate analysis
in one study [31].
Intention to Test in the Future Studies generally sup-
ported a positive relationship between intention to test, and
testing behaviour. Four studies measured intention to test
for HIV in the future. Three [35, 43, 58], observed an effect
on testing, although one study only found a univariate and
not a multivariate effect [35]. One of these was a
prospective cohort study [58] with women attending ante-
natal care, the other two [35, 43] measured testing beha-
viour retrospectively. The fourth study [76], carried out
with Tanzanian school teachers, showed a non-significant
relationship between intention and testing.
Non Testing HIV-Related Psychosocial Variables
HIV-Related Knowledge Of the 25 studies measuring
HIV-related knowledge, 14 found a significant positive
association with testing [31, 34, 35, 39, 43, 46, 49, 50, 52,
906 AIDS Behav (2016) 20:880–918
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56, 58, 61, 62, 84]. One [61] found a significant association
among female but not male participants. A random effects
meta-analyses found a small [99] positive association
between HIV-related knowledge and lifetime testing
(d = 0.22, 95 % CI 0.14–0.31, p\ 0.001). A similar level
of significance was found using permutation testing
(p = 0.002). Significant heterogeneity was found across
studies (I2 = 77.28 %, Q = 75.75, p\ 0.001, see Fig. 2).
The association between HIV knowledge and testing
was not moderated by high income versus low/middle
income study setting (p\ 0.46). One outlier [56] was
identified from the meta-analysis. Removal of this study
from the model resulted in minimal change (d = 0.20,
95 % CI 0.12–0.27, p\ 0.001). There was little evidence
of publication bias (Rosenberg’s Fail-Safe N = 479), with
the trim and fill method estimating only one missing study
was contributing to funnel plot asymmetry.
Perceived Risk of HIV A distinction was made between
studies measuring participants’ perceived risk of currently
being HIV-positive (n = 3) [33, 46, 47], participants’
perceived risk of acquiring HIV in the future (n = 15) [40,
42, 44, 51, 62, 63, 69, 72, 79, 82–84, 86, 91, 100], and
studies where it was unclear if the measure referred to
current or future risk (n = 10) [48, 52–54, 56, 57, 64, 73,
81, 85]. Of three studies measuring participants’ perceived
risk of currently being HIV-positive, one study [33] found
a significant positive association with testing and two did
not [46, 47]. Of the 15 studies measuring participants’
perceived risk of contracting HIV in the future, eight found
significant positive relationships with testing [40, 62, 72,
82–84, 86, 91], one of these only in women and not in men
[72], and one more frequently for provider-initiated than
client-initiated testing [62]. One study [51] found a sig-
nificant negative association between perceived risk and
testing (among female sex workers only). Of the ten studies
that did not specify whether they were measuring either
present/future perceived risk, four found a significant
positive association with testing [52, 53, 56, 57]. Two [52,
53] of these found significant associations among male, but
not female participants.
Due to the relatively small number of studies for each of
the risk variables and the conceptual similarity in mea-
surement, all measures of perceived risk (current/future/
unknown) were included in the same meta-analysis. A
small positive association was found between perceived
risk of HIV and lifetime testing using a random effects
meta-analysis model (OR 1.47, 95 % CI 1.26–1.67,
p\ 0.001). A similar level of significance was found using
permutation testing (p = 0.002). There was significant
heterogeneity across studies (I2 = 92.01 %, Q = 369.07,
p\ 0.001, see Fig. 3).
The association between risk perception and HIV testing
was not moderated by high income versus low/middle
income study setting (p = 0.19). One outlier [91] was
identified from the meta-analysis. Its removal did not sig-
nificantly affect the model (OR 1.38, 95 % CI 1.23–1.53,
p\ 0.001). There was no evidence of publication bias
(Rosenberg’s Fail-Safe N = 15,207), with the trim and fill
method estimating zero studies were missing from the left
side of the funnel plot.
HIV-Related Stigma Earnshaw and Chaudoir’s HIV
stigma framework [101] was used to categorise the dif-
ferent measures of stigma used.
Prejudiced attitudes Ten studies measured prejudicial
attitudes towards people living with HIV (PLWH) [34, 36,
38, 40, 50, 51, 59, 62, 77, 88]. Five studies found that
holding prejudicial attitudes was significantly associated
with lower uptake of previous testing [38, 50, 59, 77, 88].
Random Eﬀects Model
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0.13 [ −0.20 , 0.46]
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Fig. 2 Effect sizes for HIV-related knowledge and HIV testing (d)
AIDS Behav (2016) 20:880–918 907
123
A further two studies found some associations between
attitudes towards PLWH and HIV testing [34, 36]. The
studies measuring prejudiced attitudes covered a variety of
populations and contexts.
Discrimination Discrimination against PLWH was
measured in four studies [40, 59, 62, 90]. One of these
studies [62], using data from a population-based survey in
Zimbabwe, found a significant negative association (for
both client and provider-initiated testing) among female,
but not male participants. The other three studies failed to
show an effect [40, 59, 90].
Anticipated stigma Anticipated stigma if diagnosed
HIV-positive or testing for HIV was measured in three
studies. Two studies failed to show an effect with testing
[33, 62]. One study found that anticipated stigma was
associated with an absence of testing in univariate but not
multivariate analysis [76].
Mixed measures of stigma There were two studies where
the stigma measures could not be categorised according to
the Stigma Framework [101] (due to the use of scales
which combined items from across categories). One study
found that stigma was associated with an absence of testing
in univariate but not multivariate analysis [31]. The second
study found that stigma was associated with lower levels of
testing in Thailand but not in African sites [75].
Meta-analysis was not carried out on the relationship
between HIV stigma and HIV testing due to the small
number of studies measuring each distinct stigma process.
Perceived Susceptibility to HIV There was inconsistent
evidence on the relationship between perceived suscepti-
bility and testing. Of seven studies measuring perceived
susceptibility to HIV, two [32, 80] found a significant
positive association with testing. One study [37] found
higher perceived susceptibility was significantly associated
with less likelihood of previous testing. The four studies
with non-significant findings [31, 45, 76, 92] assessed a
variety of populations including MSM, college students,
and school teachers.
Perceived Severity of HIV There was no evidence sup-
porting a relationship between perceived severity of HIV
and testing. Of the three studies [31, 32, 92] measuring
perceived severity of HIV, none found a significant rela-
tionship with testing.
Fear of HIV Infection Two studies [41, 43] measured fear
of contracting HIV. Both found increased fear of HIV was
independently significantly associated with decreased
likelihood of testing. Both studies were conducted with
MSM.
Belief in HIV-Related Conspiracy Theories There was
contradictory evidence on the direction of the effect for
belief in conspiracy theories and testing. Four studies
measured belief in HIV-related conspiracy theories. Two
studies [42, 68] found that holding conspiracy beliefs was
associated with a greater likelihood of testing. Two studies
[64, 67] found significant negative associations with
testing.
Knowing Someone with HIV Of eight studies which asked
whether participants knew someone with HIV (two studies
[70, 83] specifically asking if the participant had a friend or
relative with HIV), six [69, 70, 82, 83, 90, 100] reported a
significant independent positive relationship between
knowing someone with HIV and testing. These studies took
place in different contexts and with different populations.
Sexual Behaviour Cognitions
Peer Sexual Norms One study [65] measuring perceived
peer sexual risk-taking, found a significant positive asso-
ciation with previous testing. One study [72] measuring
Andrinopoulos et al, 2008
Fenton et al, 2002
Ford et al, 2006
Ford et al, 2013
Hong et al, 2012
Huang et al, 2012
Johnston et al, 2012
Lau et al, 2001
Ma et al, 2013
Mack et al, 1999
Massari et al, 2011
McNaghten et al, 2007
Melo et al, 2011
Norman et al, 2005
Norman et al, 2006
Norman et al, 2008
Sambisa et al, 2010
Song et al, 2011
Thomas et al, 2008
Fig. 3 Effect sizes for HIV risk perception and HIV testing (ORs)
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descriptive norms of using condoms with new partners,
found that lower perceived norms was associated with less
likelihood of previous testing.
Attitudes to Condom Use Neither of the two studies [64,
79] measuring attitudes towards condom use found a sig-
nificant relationship with testing.
Sexual Self-efficacy/Sexual Locus of Control Two studies
[34, 37] measured self-efficacy for HIV preventative
behaviours, in African populations. Both found a signifi-
cant positive relationship with previous testing using multi-
item scales. One study [61] in the US measuring partici-
pants’ locus of control for sexual activities found that
greater internal control was associated with a higher like-
lihood of testing.
General Psychological Variables
Depression There was conflicting evidence on the effect
of depression on testing. Of three studies measuring
depression [61, 65, 68] one [68] found a significant nega-
tive association, and one [65] found a significant positive
association with previous testing.
Coping Mechanisms Two studies [74, 84] measured
coping mechanisms in response to stressors. One study found
that problem-focused/positive coping strategies were posi-
tively associated with testing [84]. The second study [74] did
not find any relationship between coping and testing.
Self-efficacy for Handling Difficult Situations Of two
studies [32, 48] measuring self-efficacy for the general
handling of difficult situations, neither found a significant
relationship with testing.
Perceived Health Status Of the two studies which mea-
sured the self-perceived health of the participants, one
study in Tanzania [76] found that those with more posi-
tively-rated health status had a higher likelihood of testing.
The other in Eastern Europe [70] found that participants
with more poorly rated health status had a higher likelihood
of previous testing.
Societal Cognitions
Perceived Social Support Of the two studies [33, 53]
measuring perceived social support, neither found a sig-
nificant relationship with testing.
Institutional Mistrust/Perceived Discrimination Three
studies measured different aspects of institutional mistrust.
Two found a significant negative association between
previous testing and beliefs in systematic discrimination
[45], and government mistrust [42]. One study [74] found a
positive association between perceived racism and testing.
Homosexuality-Related Stigma Three studies measured
internalised homophobia. One [49] found a significant
negative association with previous testing, two failed to
show an effect [66, 98]. One study [66] also measured
openness of homosexuality and found a significant positive
association with previous testing. Sexual orientation-based
discrimination/stigma was measured by four studies [43,
49, 63, 66]. Only one study showed a relationship between
discrimination and testing [43].
Methodological Quality
The methodological quality of studies is summarised in
Table 3. A tick (4) signifies that the criterion was met. A
cross (x) indicates that the criterion was either not met or it
was unclear if the criterion was met.
External Validity
Twenty-three of the 62 studies used random sampling [33,
34, 36–39, 41, 42, 44, 48, 50, 51, 53, 54, 56, 62, 69, 70, 75,
81, 82, 90, 91], and 33 used consecutive sampling methods
[31, 32, 35, 40, 43, 45–47, 49, 52, 55, 57–60, 63–68, 72–
74, 76–78, 80, 83, 85, 86, 92, 100] (see Table 3). Six
studies did not specify the sampling method used [61, 71,
79, 84, 87, 88]. Twenty-three studies reported response
rates [31, 33, 38–41, 43, 44, 51–53, 56, 58, 62, 63, 69, 72–
74, 76, 84, 85, 88], with 16 studies specifying that at least
80 % of those eligible to participate were recruited [33, 38,
39, 43, 51, 56, 58, 62, 63, 69, 73, 74, 76, 84, 85, 88]. Only
seven studies met both criteria for external validity [33, 38,
39, 51, 56, 62, 69].
Internal Validity
Eight studies measured testing objectively, using the pro-
vision of a blood specimen at the time of study, or clinic
records [32, 33, 47, 58, 74, 81, 85, 92]. Thirty-five studies
measured psychological variables using methods of estab-
lished reliability and validity [31–33, 35–37, 39, 40, 42, 45,
46, 48, 49, 52, 53, 56, 57, 59, 61, 63–68, 71, 73–77, 80, 84,
87, 92]. Two of the four prospective cohort studies [58, 71]
were free from attrition bias, reporting that at least 80 % of
participants were present in the final analysis. One study
[45] did not provide enough information for attrition rate to
be established. One prospective cohort study [55] and the
intervention study [48] reported attrition rates of over
AIDS Behav (2016) 20:880–918 909
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Table 3 Methodological quality ratings
























Adam et al. [31, 41] 9 9 9 4 – 4
Andrinopoulos et al. [33] 4 4 4 4 – 4
Berendes and Rimal [34] 4 9 9 9 – 9
Berkley-Patton et al. [35] 9 9 9 4 – 4
Bogart et al. [67] 9 9 9 4 – 4
Bohnert and Latkin [68] 9 9 9 4 – 4
Burchell et al. [69] 4 4 9 9 – 4
Corno and de Walque [36] 4 9 9 4 – 4
Creel and Rimal [37] 4 9 9 4 – 4
Cremin et al. [38] 4 4 9 9 – 4
Das et al. [39] 4 4 9 4 – 4
Delva et al. [70] 4 9 9 9 – 4
Desai et al. [71] 9 9 9 4 4 4
Dorr et al. [92] 9 9 4 4 – 4
Earnshaw and Chaudoir [101] 9 9 9 4 – 9
Fenton et al. [72] 9 9 9 9 – 4
Flowers et al. [41] 4 9 9 9 4
Ford et al. [73] 9 4 9 4 – 9
Ford et al. [74] 9 4 4 4 – 4
Ford et al. [42] 4 9 9 4 – 4
Gu et al. [43] 9 4 9 9 – 4
Hendriksen et al. [75] 4 9 9 4 – 9
Hong et al. [44] 4 9 9 9 – 4
Hoyt [45] 9 9 9 4 9 4
Huang et al. [46] 9 9 9 4 – 4
Johnston et al. [47] 9 9 4 9 – 4
Kakoko et al. [76] 9 4 9 4 – 4
Kalichman and Simbayi [77] 9 9 9 4 – 4
Kaufman et al. [115] 4 9 9 4 9 4
Kellerman et al. [78] 9 9 9 9 – 9
Knox et al. [49] 9 9 9 4 – 4
Koku [50] 4 9 9 9 – 4
Lau and Wong [79] 9 9 9 9 – 9
Lofquist [51] 4 4 9 9 – 4
Ma et al. [52] 9 9 9 4 – 9
Mack and Bland [91] 4 9 9 9 – 4
MacPhail[90] 4 9 9 9 – 4
Maguen et al. [80] 9 9 9 4 – 4
Massari et al. [53] 4 9 9 4 – 4
Matovu et al. [54] 4 9 9 9 – 4
McGarrity and Huebner [55] 9 9 9 9 – 9
McNaghten et al. [81] 4 9 4 9 – 9
Melo et al. [93] 4 4 9 4 – 4
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20 %. Forty-nine studies carried out multivariate analyses
to control for potential confounding variables [31–33, 35–
39, 41–51, 53, 54, 56, 58–72, 74, 76, 77, 80, 82, 83, 87, 90–
92, 100]. In total, only four of the 62 studies provided
evidence of meeting all criteria for internal validity [32, 33,
74, 92].
Discussion
This review aimed to synthesise and analyse data from
studies investigating the relationship between psychologi-
cal variables and HIV testing. Sixty-two studies were
included. The most commonly measured variables were
either directly related to HIV testing (e.g., perceived ben-
efits of and barriers to testing) or HIV non-testing related
variables (e.g., HIV knowledge). In general, there appeared
to be larger effects for proximal testing-related variables
(e.g., HIV testing fear) than for more distal variables (e.g.,
depression). The generally large sample sizes suggest that a
lack of statistical power is an unlikely explanation for
many of the small effects reported.
Many HIV-testing related variables included in studies
are featured in health behaviour models [102–104]. Per-
ceived benefits of testing were associated with HIV testing
in the majority of studies which assessed this variable, with
strong independent relationships across different popula-
tions and contexts [31, 69, 77, 92]. There were inconsistent
findings, however, of the effects of perceived barriers or
cons of testing. Assessing the effect of this variable on
testing is complex partly because it has been measured as
both a multi-dimensional construct [51] and as its indi-
vidual components (e.g., testing fear, anticipated stigma,
perceived accessibility of testing). Perceived behavioural
control or testing self-efficacy were infrequently measured.
All three studies that measured these variables found sig-
nificant positive relationships with testing [31, 43, 60].
There were mixed findings in relation to normative beliefs.
Descriptive norms (beliefs about the testing attitudes and
behaviour of others) were more frequently measured than
subjective norms (perceived social pressure to test). This is
despite the fact that descriptive norms do not appear in the
most commonly used health behaviour models, in contrast
to subjective norms [102]. Intention to test in the future
Table 3 continued
























Menser [97] 9 9 9 4 – 9
Mirkuzie et al. [58] 9 4 4 9 4 4
Norman and Gebre [89] 9 9 9 9 – 4
Norman, [82] 4 9 9 9 – 4
Norman et al. [83] 9 9 9 9 – 4
Pettifor et al. [59] 9 9 9 4 – 4
Prati [60] 9 9 9 9 – 4
Ratcliff et al. [32] 9 9 4 4 – 4
Sabato et al. [61] 9 9 9 4 – 4
Sambisa et al. [62] 4 4 9 9 – 4
Song et al. [63] 9 4 9 4 – 4
Stein and Nyamathi [84] 9 4 9 4 – 9
Thierman et al. [85] 9 4 4 9 – 9
Thomas et al. [86] 9 9 9 9 – 9
Tun et al. [64] 9 9 9 4 – 4
Wagner et al. [87] 9 9 9 4 – 4
Wang et al. [65] 9 9 9 4 – 4
Wilkerson et al. [66] 9 9 9 4 – 4
Yi et al. [88] 9 4 9 4 – 9
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was only independently associated with HIV testing in two
of four studies [43, 58]. It is likely that a number of other
factors, including some of those reported in this review, are
associated with the likelihood of intention being enacted.
For all of the above constructs, very few studies were
conducted in sub-Saharan Africa and the majority used
scales with five items or fewer.
Fear of testing was significantly associated with testing
in all three studies, in different populations, where this was
assessed [31, 77, 78]. Fear of HIV infection also showed
negative relationships with HIV testing (in two studies)
consistent with the effect of fear of HIV testing [41, 43].
These findings are in contrast to the lack of an effect of
perceived severity of HIV despite the latter factor appear-
ing in some health behaviour models [104, 105]. It may be
that other aspects beyond HIV severity contribute to fear
responses. Emotional factors are rarely directly included in
health behaviour models with some exceptions [106, 107].
The small number of studies where fear was measured may
underplay its significance in the HIV testing context. The
fear findings are consistent with conceptualising HIV
testing as a detection behaviour associated with significant
personal risks. Prospect Theory [108] states that people are
fundamentally risk averse and in certain situations (perhaps
when the outcome of the behaviour is uncertain) people
will choose not to act rather than face the risk of a negative
outcome if they engage in the target behaviour (e.g., testing
positive for HIV as a result of taking an HIV test).
Small positive associations between perceived HIV risk
and HIV testing (and between HIV knowledge and HIV
testing) across different populations and contexts were
found, consistent with potential distal effects. The rela-
tionship between perceived HIV risk and HIV testing is
difficult to interpret given measurement ambiguity. In some
studies, HIV risk referred to beliefs about currently being
HIV positive. More commonly, HIV risk referred to an
estimation of the likelihood of becoming HIV positive in
the future (very similar to perceived susceptibility). In
many studies, it was unclear whether the measure referred
to current or future risk perception or whether the authors
intended to distinguish the variable from perceived sus-
ceptibility. It may be that there are different relationships
between current HIV risk and testing and future HIV risk
(or susceptibility) and HIV testing. Many models of health
behaviour include the construct of HIV risk perception or
susceptibility [13, 105, 109, 110], with the effect of risk
perception or perceived health threat sometimes thought to
be mediated by appraisal and coping processes [106].
HIV-related stigma was measured in many studies (us-
ing multi-item scales), despite its lack of inclusion in the
most commonly used health behaviour models. We used an
HIV stigma framework [101] to organise findings but it
remained difficult to clarify the intended nature of many
measures. The strongest effect appeared to be a negative
relationship between prejudiced attitudes towards PLWH
and HIV testing. Other aspects of HIV stigma (discrimi-
nation against PWLH and anticipated stigma) or mixed
measures of stigma appeared to be less strongly related to
HIV testing.
There was an effect of knowing someone with HIV on
testing. If the known person with HIV was a sexual partner,
this may have triggered HIV testing, consistent with the
impact of social messages on illness representation [106] or
as a cue to action [104]. As studies tended to ask a single
question to assess this variable, it was not possible to
ascertain whether the identity of the known person had an
effect on testing. In addition, given the historical nature of
the outcome variable in many studies, the direction of
possible causation is unclear.
The relationship between higher levels of sexual self-
efficacy/sexual locus of control and greater rates of HIV
testing in all three studies where this was measured [34, 37,
61] was surprising. This factor does not appear in health
behaviour models. It may be that this aspect of self-efficacy
is conceptually related to HIV testing self-efficacy/per-
ceived behavioural control, which has been invoked in
health behaviour models.
Strengths and Limitations of the Review
One of the main strengths of the review was its broad
inclusion criteria. This was reflected in a comprehensive
search strategy which included peer-reviewed journals and
grey literature, with no regional and few population
restrictions. The wide range of participant characteristics in
the included studies enhances external validity and poten-
tially allows one to assess whether these characteristics
moderate the relationship between psychological factors
and HIV testing. The use of meta-analysis in this context is
novel, as is the use of permutation tests [111] to corrobo-
rate the findings from random effects models, given the
relatively small number of studies included. Some mod-
erator analysis was conducted, although there was only
sufficient data available to examine one moderator (country
income level) on the relationships between risk perception
and testing, and HIV knowledge and testing. It will be
important for future studies to be able to determine whether
the relationship between a wider range of psychological
variables and HIV is moderated by study location. For
example, there may be differences in whether fear about
testing influences testing uptake in different contexts.
It was not possible to carry out meta-analysis on a wider
range of variables. Therefore, it cannot be concluded that
those variables where the majority of studies show a sig-
nificant relationship with testing equates with pooled esti-
mates that show significant testing effects. As more studies
912 AIDS Behav (2016) 20:880–918
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are carried out, researchers will be able to carry out such
analysis as well as moderation analysis of significant power
to be able to detect significant effects for a range of
potential moderators (e.g., sex, provider versus initiator
testing, sexual preference) [112]. We used multiple meth-
ods of assessing potential publication bias, although we
acknowledge limitations with existing techniques [113]. A
further limitation of the review related to the grouping of
independent variables. There was considerable variation in
measures and terminology used. The Theoretical Domains
Framework was considered as a tool to organise indepen-
dent variables but this was rejected as the Framework
appeared to be at too high a level of abstraction to capture
the complexity of measures used [114]. Inevitably, with
many overlapping constructs and with some measures of
uncertain reliability and validity, this may have influenced
the nature and magnitude of summarised effects. In par-
ticular, it may be that combining risk perception measures
in the same meta-analysis may have obscured the effects of
current versus future risk perception. This review did not
examine relationships between models in their entirety and
testing, although the findings on individual variables sug-
gest that current models might require modifications for
them to be applied validly to HIV testing contexts.
Research Implications
An important limitation of studies that aimed to answer
questions about associations between psychological factors
and HIV testing was the retrospective measurement of HIV
testing. Examining the relationship between current psy-
chological variables and lifetime HIV testing complicates
casual inferences. For example, it may be that people’s
perceptions of their risk of HIV (current or future), or their
perceived benefits of HIV testing are post hoc rationalisa-
tions of the outcome of previous HIV testing. It would be
helpful for more studies to use prospective designs to
examine relationships between psychosocial variables and
HIV testing. Only one intervention study [115] was inclu-
ded in this review as, typically, testing interventions did not
measure associations between potentially mediating psy-
chological variables and testing. Doing so would be helpful
to establish the causal mechanism of interventions. It would
also be useful for studies to clarify whether testing took
place as a result of a client or provider-initiated process.
Most studies measured cognitions in contrast to assess-
ing emotions. It would be useful to see a greater emphasis
on measuring emotions (e.g., anxiety and guilt), particu-
larly given the associations seen between fear and HIV
testing. Regarding variables that were measured, we sug-
gest that testing benefits and barriers, perceived beha-
vioural control (along with other aspects of self-efficacy
such as sexual self-efficacy), and normative beliefs be
included more frequently in future studies. We argue that
using multi-item scales to measure these constructs [116,
117] are likely to be more reliable and valid that the briefer
scales that are more commonly used. We also suggest that
such work be carried out in sub-Saharan Africa, given the
limited research on these factors in this context. Both
current and future risk perception could be assessed in the
same study in the future and they should be distinguished
and clearly defined. In addition, it would also be useful to
ask separately about individuals whom participants know
are HIV-positive.
Practice Implications
This review did not directly assess interventions to increase
HIV testing and, in general, interventions have not assessed
their effects on mediating psychological variables. Hence,
any practice implications must be expressed cautiously. At
the most, we can only suggest variables that could be both
be targeted in interventions and measured as potential
mediators of the effects of interventions on HIV testing.
On the basis of the evidence in this review, it would
seem fruitful to focus on interventions that emphasise the
benefits of testing, enhance testing self-efficacy, provide
information on testing sites, minimise HIV testing fear,
decrease prejudice towards PLWH and increase personal
contact with PLWH. Interventions targeting these factors
can be delivered at a range of levels. That is, change at
higher levels could facilitate change in proximal psycho-
logical determinants of testing. At the individual level,
approaches such as motivational interviewing (with the aim
of supporting self-efficacy and building on the individual’s
perceived benefits for testing) have been used with some
success [118–120]. At the social/relational level, peer
education may also help to change testing attitudes and
self-efficacy as well as providing information on testing
availability. Peer education has been used successfully to
enhance HIV testing rates [121]. At the population level,
mass media and social marketing approaches may influ-
ence similar testing determinants. Both have been used
with some evidence of enhanced HIV testing rates [122–
124]. Finally, structural approaches to increase the avail-
ability, acceptability and accessibility of HIV testing, may
influence intrapersonal psychological factors. There is
considerable evidence of the effectiveness of structural
approaches such as rapid, provider-initiated, mobile and
home testing in enhancing HIV testing rates [125–128].
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